mice at the day 3 for comparative RNA-Seq analyses (Fig. S2A ). Clean reads were 23 obtained from the raw reads by removing the adaptor sequences, reads with >5% 24 ambiguous bases, and low-quality reads. The clean reads were then aligned to the 25 mouse genome. The differently expressed genes were screened out using the 26 following criteria: 1) fold change (FC) >2 for up-or downregulation and 2) false 27 discovery rate (FDR) <0.05. Genes with FC >2 for both up-or downregulation and 28 FDR <0.05 were identified as significantly differently expressed. Compared to the 29 intestinal mucosa infected with ClbA, a total of 526 LncRNAs displayed differential 30 expression in the colibactin-producing K. pneumoniae infected mucosa tissue, 31 including 384 upregulated LncRNAs and 142 downregulated LncRNAs. To elucidate 32 the biological implication of unique genes with a role in response to K. pneumoniae 33 1084S colonization, we included all differently expressed mRNAs for GO (Gene 34 ontology) analysis (Fig. S2B ). In the GO biological process analysis, the most 35 enriched was "extracellular region". The majority of genes were related to the 36 extracellular region in the cellular component analysis and calcium ion binding in the 37 molecular function. In the KEGG (Kyoto Encyclopedia of Genes and Genomesdatabase) pathway analysis, the dysregulated mRNAs were found to be enriched in 28 1 pathways (Fig. S2C ). Fold of activation of genes categorized in the chemokine 2 signaling pathway and leukocyte transendothelial migration is presented (Fig. S2D) . 3 CCL17, CCL8, and MMP9 were significantly upregulated (> 10 Log2) in response to 4 the colibactin-producing K. pneumoniae. The chemokine CCL17, expressed by 5
conventional DCs, has been demonstrated to be required for induction of intestinal 6 inflammation in mice and has an autocrine effect on DCs that promotes production of 7 inflammatory cytokines and activation of Th1 and Th17 cells and reduces expansion 8 of Treg cells (Heiseke et al., 2012) . The chemokine CCL8, secreted by CD169 (+) 9 macrophage in response to mucosal instability, has been demonstrated to serve as an 10 alert signal for the collapse of mucosal barrier defense (Asano et al., 2015) . (GAGCTCTGAATCATACGACCTCGGGT) and the amplified DNA fragments were 28 cloned into pKAS46, a suicide vector containing rpsL, which allows positive selection 29 for vector loss using streptomycin (Skorupski and Taylor, 1996) . To facilitate the 30 positive selection of deletion mutants, a chloramphenicol-resistant cassette which was 31 amplified from pACYC184, cloned into the insert on pKAS46 to replace the deletion 32 region. The resulting construct pYC519 in E. coli S17-1  pir was subsequently 33 mobilized to K. pneumoniae 1084S via conjugation. Kanamycin-resistant 34 transconjugants were selected, propagated in LB, and then subjected to streptomycin 35 selection (500 g/ml). After the occurrence of double cross-over, colonies showing 36 resistance to chloramphenicol and susceptibility to kanamycin were isolated. After 37 by ClbP to release the mature product (Dubois et al., 2011; Cougnoux et al., 2012) . 6
The deletion of clbP has been demonstrated to abolish the production of the biological 7 effect of colibactin in E. coli (McCarthy et al., 2015; Cougnoux et al., 2016; Trautman 8 et al., 2017) . To examine whether the defects of ClbA on the development of 9 meningitis were attributed to the lack of colibactin, we determined the virulence of 10 ClbP in our meningitis mouse models. Through the orogastric route, 200 l of 11 bacterial suspension containing 1×10 8 CFU of ClbP were inoculated into six 12 8-wk-old BALB/c male mice. At the 7 th day post-inoculation, all of the mice were 13 sacrificed. The mucosa of small and large intestines, liver, spleen, brain, and blood 14 were retrieved, homogenized, and subjected to the enumeration of ClbP. Similar to 15 ClbA, ClbP was able to propagate in the intestinal lumen, as shown in 16
supplementary Fig. 3A that the fecal shedding of ClbP was not significantly affected. 17
However, when compared to 1084S, the loads of ClbP significantly decreased in the 18 intestinal mucosa and in most of the extraintestinal organs, including the brain. The 19 defect of ClbP on the invasion of the mucosal barrier was also noted in the intranasal 20 model. At the 5 th day post-intranasal-inoculation, the bacterial counts of ClbP in 21 lungs, brain, spleen, and blood of the mice were significantly less than that of the 22 1084S group (Fig. S3B) . Besides, ClbP was hard to be detected in the blood, even 23 via the intravenous inoculation route (Fig. S3C) . The CFU of ClbP in the brain was 24 significantly decreased at 24 hours post-intravenous-inoculation. Taken together, the 25 deletion of clbP significantly attenuated K. pneumoniae 1084S virulence to get access 26 to the brain in the three different meningitis mouse models. 27
28
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